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Madagascar is the world’s fourth
largest island and is recognised as
one of of the world’s top ten
hotspots for biodiversity.
Separated from Africa for 160
million years, it is home to
between around 12,000 plant
species of which nearly 10,000 are
thought to be unique to the island.
And much of its fauna is of great
interest too, no more so than its
lemurs, the primate family of major
interest for evolutionary studies.
So the announcement of not one
but two new species, in the
current issue of Primate Report is
of global interest.
A mouse-sized lemur is one of
two newly discovered species.
Finding a new species of lemur is
rare and its discovery in the
rainforest of Madagascar came as
a surprise even to the team of
scientists from the German
Primate Centre and the University
of Goettingen who made it. “We
still have a lot to learn about
patterns and causes of
biodiversity, even among our
closest biological cousins,” said
Peter Kappeler, one of the team.
Many species have become
extinct since humans first
populated Madagascar about
1,500 years ago, and lemurs are
among the most endangered of
primates.
But the number of known
species has risen to 49 following
the genetic analysis that
confirmed the discovery of two
new family members.
The unexpected find of a new
species of mouse lemur,
Microcebus lehilahytsara, in
Andasibe, a popular tourist site in
Madagascar, came during
research into the giant mouse
lemur, Mirza coquereli.
M. lehilahytsara, which diverged
more than two million years ago
from other mouse lemur
populations, is tree-dwelling and
nocturnal with short, rounded ears
and a white stripe on the bridge of
its nose. Its short, dense fur is
bright maroon with an orange
tinge on the back, head and tail,
turning creamy white on its
stomach.
Lehilahytsara means ‘good man’
in Malagasy. The German
primatologists chose this name to
honor Steve Goodman, a scientist
with the Field Museum in Chicago
and WWF in Madagascar. The
benchmark volume which he
helped to edit, The Natural History
of Madagascar, at 1,800 pages
and weighing almost 5 kilos
published last year is seen as a
major boost in support for the
island’s biodiversity.
“Goodman’s field research in all
remote parts of Madagascar has
contributed enormously to our
knowledge about the diversity of
its unique and threatened flora
and fauna,” said Kappeler.
The study of the giant mouse
lemur, M. coquereli, led to the
revealing of another new species.
Traditionally, only one species of
giant mouse lemur has been
recognized but the team found the
populations of M. coquereli, in the
west and north of the island were
distinct.
Comparative genetic analysis by
Christian Roos confirmed the
distinctiveness of the two
populations and led to the
description of the northern
animals as a new species Mirza
zaza. ‘Zaza’ is the Malagasy word
for ‘child’ and was chosen
because the new species is the
smaller of the two Mirza species.
The nocturnal creature is the
size of a grey squirrel, weighs
about 280 grams and has a long
bushy tail, relatively small ears
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New in hand: A male of the new species Microcebus lehilahytsara — the Goodman’s
mouse lemur — newly described from Madagascar. Photo: Peter Kappeler.
and large testes, which are
suggestive of a promiscuous
mating system.
Little is known about the ranges
and numbers of the new species.
The habitat of M. zaza is already
highly fragmented.
M. lehilahytsara is found within a
protected reserve, but the
surrounding rainforest is also
heavily threatened by human
activity.
Another paper recently
published has looked at so-called
poison frogs. These species
secrete a variety of toxic skin
chemicals for protection against
predation. They also often boast
bright colours to warn potential
predators of their toxicity.
American neo-tropical frogs do
not produce the poisonous
alkaloids themselves, however,
but instead attain them from their
insect-rich diet.
While these frogs have been
well studied, the alkaloid sources
in the frogs of Madagascar, very
distant relatives to their American
counterparts, are unknown.
Valerie Clark of Columbia
University and colleagues in
Chicago San Francisco and
Antananarivo, Madagascar, now
report new work on the
Madagascan frog toxins
published in the Proceedings of
the National Academy of Sciences
(online). 
The authors find that the
Madagascan frogs, like their New
World counterparts, acquire their
alkaloids from a diet rich in ants.
Thirteen of the sixteen Malagasy
alkaloids detected are also known
to exist in insects and frogs in the
Americas. Neither the frogs nor
the ants in these two regions are
closely related, which suggests
that the evolution of acquisition
mechanisms for protective
alkaloids in these ant species was
likely responsible for the
subsequent convergent evolution
of the frogs that preyed on them.
But the latest revelations from
this island come at a time of
growing threat to its natural
environment. One of the world’s
biggest mining companies has
recently been given permission to
open up a mine on the Indian
Ocean island which will involve
digging up some of its unique
rainforest.
The decision has caused
dismay amongst many
environmental campaigners who
had opposed plans from the
outset.
But the company, Rio Tinto,
which has the backing of the
World Bank for the plan, is
adamant that environmetal
damage will be kept to a
minimum. It says it wil bring much
needed economic growth to an
impoverished region.
The project in the Fort Dauphin
region of the island is being
developed by QIT Madagascar
Minerals, a subsidiary of Rio Tinto,
with 20 per cent owned by the
government. Up to 1,000 hectares
of land and coastal rainforest
bordering the Indian Ocean will be
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Threatened vistas: The unique landscape of Madagascar is under increasing pressure from human activity and the poverty of most
of its inhabitants. Picture: Doug Allan/Oxford Scientific Films. 
Convergent: Some Madagascan poison frogs acquire their toxins from their insect diet
as do species in the American neotropics. Picture: Claude Nuridsany and Marie Peren-
nou/Science Photo Library.
dug up in different phases of the
£430 million project to extract
ilmenite, a mineral which can be
used to produce titanium dioxide
pigment. Around 750,000 tonnes
of the ore will be extracted each
year at the start of the operation,
which could last 40 years.
The huge economic growth of
China has led to an enormous
demand for the white pigment,
which is used in paper, paint and
plastics, at a time when other
ilmenite mines in Australia and
South Africa are being exhausted.
Tony Juniper, head of Friends
of the Earth in the UK said: “This
is a very sad day and very bad
news for the people of
Madagascar. Rio Tinto is
exploiting natural resources in the
developing world and, once again,
it is the local people who will pay
the price.”
Rio Tinto, highly sensitive to
conservation criticisms, set up an
independent biodiversity
committee in order to assess any
likely damage and to see how
much could be avoided or
minimised. As a result, the
company decided to set aside a
conservation area on land that it
was previously going to mine, so
that some of the plants and other
species could be protected. It
also worked with experts from
Kew Gardens in London to
preserve the seeds from
threatened plants.
Amongst the gloom surrounding
mining and other developments,
there is some hope that new
projects will help people process
food products grown on the island
into quality products for the world
market. A British company has
helped set up Malagasy, a
company that sells and markets
finished chocolate bars and, in
due course, coffee, herbal teas,
honey, nuts and spices under a
system known as Equitrade. Neil
Kinsall, Malagasy’s marketing
director says: “All it would take to
end poverty in Madagascar is
£750 million a year.”
New trading arrangements are
seen as a major opportunity to
meet this goal and many believe
the alleviation of local human
poverty is one of the best chances
for the future survival of the
island’s extraordinary biodiversity.
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What is ‘theory of mind’? Maxi
eats half his chocolate bar and
puts the rest away in the kitchen
cupboard. Then he goes out to
play in the sun. Meanwhile Maxi’s
mother comes into the kitchen,
opens the cupboard and sees the
chocolate bar. She puts it in the
fridge. When Maxi comes back
into the kitchen, where will he look
for his chocolate bar? The answer
to this question will seem obvious.
First, Maxi doesn’t know that his
mother has moved the chocolate.
Second, Maxi still believes,
falsely, that his chocolate is in the
cupboard. That is why he looks in
the cupboard. If this is how you
answered the question then you
have a ‘theory of mind’. We
naturally explain people’s
behavior on the basis of their
minds: their knowledge, their
beliefs and their desires, and we
know that when there is a conflict
between belief and reality it is the
persons’ belief, not the reality that
will determine their behavior.
Explaining behavior in this way is
called ‘having a theory of mind’ or
‘having an intentional stance.’
What is the advantage of having
a theory of mind? Through
having a theory of mind we can
recognize that another person’s
knowledge is different from our
own. I know what’s behind the
rock, but he doesn’t, because,
from where he is, he cannot see
that there is a scorpion. Having a
theory of mind allows us to
manipulate other people’s
behavior by manipulating their
beliefs. If he is my friend I can
warn him about the scorpion. If he
is my enemy I can tell him it is
safe. This latter is called tactical
deception or Machiavellianism.
Human interactions predominantly
involve the dissemination of true or
false knowledge for good or for ill.
Who has a theory of mind? Up
to the age of about five years, a
Where will Maxi look for his chocolate? (From the collection of Uta Frith.)
